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Normalized sea surface height variability difference
7/5-level minus 50-level, 10-year daily
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Horizontal grid spacing required to ensure there are at least 2 grid points for
the first baroclinic deformation radius

Hallberg (2013), Ocean Modelling
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Horizontal grid spacing required to ensure there are at least 2 grid points for
the first baroclinic deformation radius
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What vertical resolution is needed?



Horizontal grid spacing required to ensure there are at least 2 grid points for
the first baroclinic deformation radius

Hallberg (2013), Ocean Modelling
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What vertical resolution is needed?

How do we know if the vertical grid is appropriate for the horizontal grid?



What vertical resolution is needed?

The primary purpose of the vertical grid is to capture the
vertical structure of horizontal flows.



What vertical resolution is needed?

The primary purpose of the vertical grid is to capture the
vertical structure of horizontal flows.

The vertical structure of horizontal flows can be
estimated from the baroclinic modal basis functions.



Determining the vertlcal structure of horlzontal flows. P15: T,S
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Determlnlng the vertical structure of horizontal flows. P15: T,S

d) Basis Function Mode-1 (R,)
o )0 — A
. 5 x10
1.0}
E 2.0
=3
£ 3.0 0
o
()
Q 4.0
5.0F =——— =—
——— : - -5 x107*
5x1074
0
-5 x107*
5x10 4
0
5.0F
-5 x107*

65S 55S 45S 35S 25S 15S 5S

Cm N (2) 1 [~




Zero crossing distribution: h, ,

World Ocean Atlas 2013: h,,
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Zero crossing distribution: h, ,
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Zero crossing distribution: h, ; — depth & stratification
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Determining the vertical structure of horizontal flows. P15: T,S
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between zero
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Determining the vertical structure of horizontal flows. P15: T,S
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Determining the vertical structure of horizontal flows. P15: T,S
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Determining the vertical structure of horizontal flows. P15: T,S
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Determining the vertical structure of horizontal flows. P15: T,S
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Determining the vertical structure of horizontal flows. P15: T,S
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Determining the vertical structure of horizontal flows. P15: T,S
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WOCE: 18,000 full-depth CTD profiles
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(z,Az) pairs for domain of interest

b) Mode-2
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Normalized sea surface height variability difference

Normalized ASSH"?, KDS75 - GFDL50

Zonal Average
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Sigma coordinates??7??

e) Basis Function Mode-2 (R,)
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Sigma coordinates??7??
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Sigma coordinates??7??
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Sigma coordinates??7??
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Sigma coordinates??7??

e) Basis Function Mode-2 (R,)
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For mode-m, Az/H < 1/6m



Primary purpose of the vertical grid is to resolve horizontal flows
50 z-levels for first mode, 25 levels per additional mode
Minimise subjectivity in ocean modelling

. Normalized ASSH"?, KDS75 - GFDL50 . . Zonal Average
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